W hilst the structure and uses of any part of the animal body remain unknown, every new fact or occurrence ought to be recorded; since, by this means only a more perfect knowledge of it can be expected to be obtained.
As there are few subjects more interesting than those which concern the functions of animals, and more especially those processes by which they are originally formed, and afterwards sustained, I beg leave to submit the following Paper to the at tention of the Royal Society, supposing it not to be foreign to the general views of the institution.
The exertions of the most patient industry have been hither to baffled, in the attempt to detect the first changes which suc ceed that process by which animals are propagated.
If the object of immediate pursuit has not been obtained, much light, in the course of the investigation, has been col laterally thrown upon the growth and nutrition of animals, both in the egg state of oviparous animals, and in the uterine state of such as are viviparous.
The structure of the egg of oviparous animals serves to eluci date the corresponding process in the viviparous; and, although in many cases analogies are very inconclusive, yet in this the mdccxcviii. resemblance is so close, that the latter may be said to be de monstrated by the former, A certain temperature, nourishment, and the application of vital air, (or oxygen,) seem to be essential to the evolution of the young of oviparous animals.
As the young are expelled from the mother, contained in the cavity of the egg, at a very early period of their existence, and as afterwards they have no connection whatsoever with her, these are supplied by various contrivances; and the mode of application has been very distinctly explained, by modern in quirers into the structure of eggs.
Since then the same substances are to be produced, and sup ported, in viviparous as in oviparous animals, the conclusion is reasonable, that similar means should be employed to attain similar ends.
It is easy to conceive how w may be foetus situated in the uterus.
The materials for nourishment, it receives from the placenta; but the precise manner in which they are supplied has not yet been discovered. Of the fact there can be no doubt, because there are many cases on record, in which there could be no other possible way by which support could be had.* W ith respect to vital air, (or oxygen,) the young of all vivi parous animals, whilst in the uterus, live in the same medium as fishes, and have a structure similar to gills, for the exposure of their blood to i t : this structure is the placenta.
The heart of the foetus is adapted to this mode of life, and in effect consists but of one auricle and one ventricle, as it is found to do in fishes. The junction between the two ventricles is attended with a great advantage, in performing the circula tion through the placenta; where the length and convolution of the umbilical vessels, in some animals, offer a great resistance to the force of the heart, and render more exertion necessary.
In the superior aorta, the circulation is carried on by the left ventricle alone; as the ductus arteriosus does not join the aorta, till after the latter has given off the carotid and subclavian branches.
Vital air is communicated to the blood of the embryo, as it is to the blood of fishes. This, in its passage through the gills, is exposed to water, which is allowed by all to contain a large proportion of vital or oxj'gen gas, and returns thence fitted to answer the purposes of life.
In like manner, the blood of the mother, in the cells of the placenta, having received the essential part of this gas from her lungs, is applied to the capillary vessels of the umbilical arte ries, which receive and transmit it to the embryo; the life of which so entirely depends upon this communication, that an obstruction to the circulation through the placenta, for the space of two or three minutes, will sometimes irrecoverably destroy it.
The gills of fishes form a permanent part of their bodies; because they are designed to pass the whole of their lives in the same medium. This is not the case in the embryo of vivi parous animals; which, after birth, is to change its situation for another, in which there is a direct exposure of the blood to atmospheric air. For this reason, the placenta, whose use is only temporary, is attached to the foetus by a slender connection, which is soon dissolved after birth.
I have thought it necessary to introduce the foregoing obser-3 A 2 vations upon the structure and functions of the placenta, in order to shew that the principal use of it is to transmit, and apply respectively to each other, the blood of the foetus, and that of its mother. No other action is carried on by the ves sels of the foetal portion of the placenta, as far as is yet known, than what has been described, unless so much as may be ne cessary for their own growth and nourishment. The tumour which gave occasion to this Paper is, however, an instance to prove, that these vessels are capable, like those in other parts, of forming solid organized m atter; and that very considerable deviations from the ordinary structure of the pla centa may exist, and be perfectly compatible with the life and health of the foetus.
Previously to the birth of a healthy child, an amazing quan tity of liquor amnii was evacuated, which was by accident re ceived in a vessel, and, being afterwards measured, was found to amount to two gallons, Winchester measure.
When the placenta came away, a hard solid body was found in its substance. It was preserved by Mr. Main waring, under whose care the case occurred, and was by him obligingly pre sented to me.
Fine injection was thrown into the arteries and vein of the funis umbilicalis : when they were filled, they appeared to be enlarged thrice beyond their natural size.
The placenta, thus prepared, was subjected to examination. Its anterior surface was found to be covered with the amnion, behind which lay the chorion, as usual. Some branches, both of the arteries and veins, coming from the funis, ramified in the common manner, forming the foetal portion of the placenta* Others, of a very large size, not less than a swan's quill, were found in the human . 3^5 sent to the tum our; which was situated behind the chorion, and lay imbedded in the foetal portion of the placenta. The general form of this tumour was oval, about four inches and a half long, and three inches broad. The thickness of it was about three inches. It weighed upwards of seven ounces. Its shape resembled that of a human kidney; one edge being nearly uniformly convex, whilst the other, where the vessels approached it, was a little hollowed.
The general character of the surface of the tumour was con vexity; but in some parts of it there were slight indentations, more particularly in the course of the large vessels.
The whole of the tumour was inclosed in a firm capsule, in the substance of which the large vessels were contained, nearly in the same manner as they are found in the dura mater. In the interstices of the vessels, the capsule did not appear to be vascular; at least there were no vessels capable of carrying the injected matter.
The blood-vessels, branching off from the funis to supply the tumour, partly went over one side, and partly over the other side of the tum our; ramifying as they ran, till, meeting at the convex edge of the tumour, they anastomosed very freely. From the large trunks on the surface, small branches were given offj penetrating into the substance, and supplying the whole tumour with blood.
Upon making a section through the tumour, in the direction of its length, the consistence was found to be uniform, firm, and fleshy, very much resembling, in this respect, the kidney. The cut surface, upon examination, had somewhat of a mottled ap pearance ; some parts being highly vascular, whilst others were white and uninjected.
If the mere existence of such a tumour is not to be considered as a disease, there was no appearance of any morbid tendency in any part of it. The whole structure seemed to consist of a regularly organized matter throughout, supplied with vessels exclusively belonging to itself, and not passing to it from the surrounding parts, as is generally the case in diseased masses.
They who are inclined to consider every new appearance in the structure of parts as disease, may be disposed to include this under that appellation.
But disease consists of such an alteration in the structure, or functions, of a part, as occasions the natural operations of it to be imperfectly performed, or entirely arrested. This tu mour appears to have produced no such effect: all the com mon and known functions of the placenta were performed, notwithstanding the existence of this substance: the child had been as well nourished, and the benefits arising from the application of vital air or oxygen, to its blood, just as well sup plied, as if the tumour had not existed.
It cannot be said of this, as it might of some tumours, that it would in time have shewn marks of a morbid tendency, so as to have deranged the common actions of the placenta; because, when gestation terminates, the life, and all the uses of the pla centa, are at an end.
I am disposed, therefore, to consider this fleshy substance, as a solitary instance of a formative property in the vessels of the placenta; which they have not been hitherto generally known to possess.* * The placenta sometimes becomes converted into a mass of hydatids, connected to each other by small filaments; but this must be considered as a disease, inasmuch as the natural structure is destroyed, and it directly interferes with the offices of the plafound in the human .
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There was a remarkable circumstance attending this case, which ought not to be lost sight of, viz. the extraordinary quan tity of liquor amnii, which had been contained in the ovum. What connection there was between this and the tumour, can not be absolutely explained from a single instance, as there did not seem to be any direct communication between the tumour and the cavity of the amnion. The whole of it lay, as has been before related, behind the chorion; so that, between it and the cavity of the ovum, there were two membranes interposed; In its organization, it had all the appearance of a glandular part, and was extremely vascular; but, upon a very attentive exa mination of it, no duct could be found leading from it into the cavity of the ovum.
Yet, although it may appear difficult to prove, that the quan tity of liquor amnii depended upon this substance, still, as it so considerably exceeded that which is found in common, or has ever been described, it is reasonably to be believed that it did so.
The manner, however, by which the secreted fluid was con veyed from the tumour into the general cavity of the ovum, must still remain unaccounted for. centa, which no longer performs perfectly the functions for which it was designed. Nourishment and vital air are no longer supplied properly to the foetus, which there fore commonly dies. (Tab. X IX .) A view of the foetal surface of the placenta, with the arteries and vein injected.
a. The funis umbilicalis; the vein is exhibited to shew its increased size.
bbb. The shaggy vessels of the chorion, forming the foetal portion of the placenta.
c. The cavity, or cyst, in which the tumour (vide Tab. XX.) lay.
(Tab. X X .) An external view of the tumour, contained in the cyst formed in the substance of the placenta, as seen in Tab. XIX.
a. A branch of the umbilical artery entering the tumour. b. The vein returning the blood from the tumour to the um bilical vein.
c. A square portion of the capsule which contained the tu mour, turned down to shew the internal structure.
d. The substance of the tumour, seen through the opening left by dissecting off the capsule.
